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THE EFFECT OF ACTH AND HYDROCORTISONE ON THE HUMAN
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JOHN S. STRAUSS, M.D.f AND ALBERT M. KLIGMAN, M.D1
This report describes the changes in human
sebaceous glands following the experimental ad-
ministration of ACTH and hydrocortisone and
correlates these changes with the acneiform
eruption induced
corticoids.
by corticotropins and adrenal
puberal males. Some of the individuals in each
group were given ACTH intramuscularly and the
remainder hvdrocortisone by mouth. Control
biopsy specimens were taken from the cheek be-
fore treatment; biopsy specimens were taken from
the identical position of the contralateral cheek
Group A: Prepu-
beral males
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Group B: Postpu-
beral females
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Group C: Postpu-
beral males
3 weeks—slight glandular enlargement
12 weeks—definite glandular enlargement
12 weeks—definite glandular enlargement
8 weeks—no change
8 weeks—no change
8 weeks—definite glandular enlargement
12 weeks—definite glandular enlargement
8 weeks—no change
4 weeks—no change
4 weeks—marked glandular enlargement
4 weeks—marked glandular enlargement
4 weeks—no change
4 weeks—no change
4 weeks—slight glandular enlargement
6 weeks—no change
6 weeks—no change
6 weeks—no change
6 weeks—no change
METHODS
Three groups of subjectsl were studied: pre-
puberal males, post-puberal females, and post-
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The subjects were mentally defective inmates
of the New Jersey State Colonies at Woodbine
and \Tineland.
9
at varying intervals after therapy. All of the
specimens were sectioned serially and stained
with hematoxylin and eosin. The effect of treat-
ment on the size of the gland was estimated
merely by visual inspection. With this crude
method less than a 20 per cent change in size
probably cannot be detected. Changes of less
magnitude are not of clinical significance in our
opinion. It should be recognized forthwith that
§ ACTHAR Gel supplied through the courtesy
of Armour & Co. Cortef supplied through the
courtesy of Upjohn Company.
Patient
TABLE I
Effect of ACTH and Cortef on human sebaceous glands
Drug Dosage
1
2
3
4
5
Results of Therapy
Acthar Gel
Acthar Gel
Acthar Gel
Cortef
Cortef
Cortef
Acthar Gel
Acthar Gel
Acthar Gel
Cortef
Cortef
Cortef
Acthar Gel
Acthar Gel
Cortef
Cortef
80 Units 3 X week
80 Units 3 X week
80 Units 3 X week
60 mg/day
60 mg./day
60 mg./day
80 Units 3 X week
80 Units 3 X week
80 Units 3 X week
100 mg./day
100 mg./day
100 mg./day
40 units/day
40 units/day
80 mg./day
80 mg./day
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Fm. 1. Case 1. Pre-puberal male. Treated with 80 units of Acthar Gel three times a week. A. Control
biopsy specimen from the cheek. Small sebaceous glands marked "S.G." B. Marked glandular hyper-
plasia after 12 weeks of therapy. Along with the sebaceous gland hyperplasia, the corium has increased
in thickness. Both specimens X45.
in humans the sebaceous glands in the very same
specimen may vary greatly in size. However, in
pre-puberal persons, the glandular development
is minimal or absent (1).
RESULTS
The results are tabulated in Table I and
illustrated in figures 1—4. In the group of pre-
puberal boys, ACTH produced substantial glan-
dular enlargement in two of three cases, hydro-
cortisone did so in one of three cases. In the group
of post-puberal females the results were similar;
ACTH produced glandular enlargement in two of
three cases and hydrocortisone in one of three
cases. In the four post-puberal males, neither
ACTH nor hydrocortisone caused any glandular
enlargement.
DISCUSSION
ACTH and corticosteroids may cause sebaceous
gland enlargement in suitable human subjects,
namely in prepuberal males and post-puberal
' 1. Pre-puberal male. Treated with 80 units of cthar l t tr l
e
e
e
.r . -
—#
-
 
—
 
:4
 —
.
 
-
 
C-
- 
a
 
F;
-,-
 
I- 
-
 
I. 
fl.
,- 
.
41
.?
';-
 
'H
.' 
,
; 
.
 
I- 
-
 
I' 
.
4 
& 
EFFECT OF ACTH AND HYDROCORTISONE ON SEBACEOUS GLAND 11
FIG. 2. Case #5. Pre-puberal male. Treated
with 60 milligrams of Cortef daily. A. Control
biopsy specimen from the cheek. The sebaceous
glands are represented by the tiny lateral out-
growths of undifferentiated epithelial cells from
the follicle. This is the earliest stage of gland
development. B. Glandular hyperplasia after 8
weeks of therapy. C. Glandular hyperplasia after
12 weeks of therapy. All specimens X141.
females. In the former the normal androgenic
stimulus is negligible, in the latter it is less than
maximal. On the other hand, the androgen stim-
ulated glands of post-puberal males are already
of maximum size and cannot respond further.
Because of structural similarity to testosterone,
corticosteroids may be in effect pre-androgens,
and seem to be converted partially to androgens
metabolically (2). Thus their growth promoting
effect is probably that of the small amount of
testosterone into which they are transformed.
This process is one step removed for ACTH which
stimulates the adrenals to produce corticosteroids.
We have determined that relatively small quan-
tities of androgen (i.e. 5 milligrams of methyl-
testosterone orally), such as that which might be
converted from corticosteroids are capable of
promoting glandular enlargement in females and
prepuberal subjects (1).
Although this series is small, ACTH caused
enlargement more consistently than hydrocorti-
sone. We chose to regard this as probably valid
in that it supports the opinion that clinicians
have formed concerning the greater acneigenic
potency of ACTH as compared to corticosteroids.
The potentiality of developing acne, spontane-
ously or iatrogenically, is in proportion to glan-
dular size, though this is by no means the only
factor (1).
Animal studies already performed by others
have indicated similar changes. DeGraaf and
Kooy found sebaceous gland hypertrophy in
hypophysectomized, gonadectomized rats after
ACTH administration (3). There are inconsist-
encies in Rothman's statement that ACTH does
not cause sebaceous gland hyperplasia (4, 5). In
earlier work with Haskin and Lasher, 0.5 milli-
grams of ACTH daily and 1.0 microgram of
progesterone daily both produced approximately
an 80 per cent increase in sebaceous gland volume
in oophorectomized rats (6). Cortisone was with-
out effect. Only in later experiments in which the
rats were also hypophysectomized was ACTH
administration associated with atrophy, though
in this case it is probably more accurate to say
tht ACTH did not prevent the atrophy con-
sequent to hypophysectomy (7).
These findings have a bearing on the charac-
teristics of corticosteroid-induced acne concerning
which we would like to enter an opinion contrary
to that presently current. Rothman and also
Sullivan and Zeligman hold that although hyper-
keratinization is common both to acne vulgaris
and corticosteroid-induced acne, there is seba-
ceous gland hyperpla.sia in the former but not
in the latter (8). Their evidence does not permit
this conclusion. Sullivan and Zeligman had no
pretreatment control biopsies in any of their seven
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FIG. 3. Case ,9. Post-puberal female. Treated with 80 units of Acthar Gel three times a week. A.
Control biopsy specimen from the cheek. Small sebaceous glands. B. Marked glandular hyperplasia after
4 weeks of therapy. Both specimens X40.
subjects with steroid induced acne and thus were
deprived of a basis for comparison. Moreover,
it is important to know that as the comedo
develops the gland progressively atrophies (9).
This would have the unavoidable effect of making
every comedo-involved follicle appear to have a
small gland; and so it does, but only secondary
to other primary changes. Furthermore, all but
one of Sullivan's specimens were taken from
the trunk where the glands are much sparser and
smaller than on the face.
In our estimation, corticosteroid-induced acne
is essentially the same as acne vulgaris and
evolves in the same manner. Sebaceous hyper-
plasia is the primary event in both. Hyper-
keratinization follows the glandular hyperplasia,
and if the patient is susceptible, inflammatory
acne results. However, there are some clinical
differences which are not pertinent to the present
discussion.
SUMMARY
In humans with relatively small sebaceous
glands of the cheek, the administration of ACTH
and hydrocortisone may cause sebaceous gland
hyperplasia. This change has been observed in
pre-puberal boys and post-puberal females.
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FIG. 4. Case #12. Postpuberal female. Treated with 100 milligrams of Cortef daily. A. Control biopsy
from the cheek. Small sebaceous glands. B. Marked glandular hyperplasia after 4 weeks of therapy.
Both specimens X37.
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